The second generation antipsychotic of clozapine has superior efficacy compared to other antipsychotics especially for treatment-resistant schizophrenia. In up to 20% of patients receiving clozapine treatment, the side effect of obsessive compulsive symptoms or obsessive compulsive disorder occurs. These obsessive compulsive side effects sometimes cause cessation of the use of clozapine and sometimes causes difficulties in treating the psychotic symptoms due to dose reductions. This manuscript presents a case with resistant schizophrenia who developed obsessive compulsive disorder secondary to clozapine treatment and was successfully treated with clomipramine and aims to discuss the case accompanied by the literature.
Introduction
The second generation antipsychotic of clozapine has superior efficacy compared to other antipsychotics especially for treatmentresistant schizophrenia [1] . In up to 20% of patients receiving clozapine treatment, the side effect of obsessive compulsive symptoms (OCS) or obsessive compulsive disorder (OCD) occurs [2, 3] . These obsessive compulsive side effects sometimes cause cessation of the use of clozapine and sometimes causes difficulties in treating the psychotic symptoms due to dose reductions. Additionally these obsessive compulsive side effects linked to clozapine may be interpreted as a worsening of the psychotic symptoms and clozapine dose may be increased and this results in a worsening of OCS/OCD. In the literature there are very few case reports about approaches to OCS/OCD linked to clozapine [4] . This manuscript presents a case with resistant schizophrenia who developed OCD secondary to clozapine treatment and was successfully treated with clomipramine and aims to discuss the case accompanied by the literature. 
Case Report
The sixteen-year old male patient was monitored by our clinic for early-onset schizophrenia diagnosis. Psychiatric examinations of the patient observed that self-care had reduced, he had distrustful opinions, disorganized talk, grandiose and nihilistic delusions, visual and auditory hallucinations, and blunted affect. With no history of alcohol, drug or chronic medication use and with no chronic disease, the patient's family also had no history of psychiatric disease. The patient was examined by the neurology clinic for organic etiology and neurological pathology wasn't detected. The patient did not benefit from 4 mg/day risperdal treatment and treatment was discontinued because of the extrapyramidal system side effects. After the risperidon treatment the patient used haloperidol 10 mg / day, arirpiprazole 20 mg / day and olanzapin 15 mg/day respectively. But the patient did not benefit from these treatments and some extrapyramidal side effects have been observed. As a result, in the fourth month the patient began clozapine treatment. Before the patient began clozapine treatment positive and negative syndrome scale (PANSS) scores were 53 for negative symptoms and 66 for positive symptoms. With periodic controlled dose increases, in two weeks the clozapine dose reached 225 mg. The patient responded positively to 225 mg/day clozapine dose and PANSS scores reduced to 25 for negative symptoms and 39 for positive symptoms. In the second week of 225 mg/day clozapine treatment, the patient was observed cleaning and religious obsessions with hand washing and praying compulsions. As the patient had not responded to any other antipsychotics other than clozapine, treatment changes were not made and considering the benefit of 225 mg/day clozapine dose it was not reduced. The patient began clomipramine treatment of 75 mg/day for treatment of OCS. The patient's psychotic and obsessive-compulsive symptoms were monitored along with the possible hematologic side effects of clozapine and the possible cardiac side effects of clomipramine. Clomipramine dose was increased to 150 mg/day within two weeks. During six weeks of monitoring, the patient's psychotic symptoms were not observed to increase, with OCS largely reducing. With Children's Yale-Brown Obsessive-Compulsive Scale score of 27 before clomipramine treatment, scores reduced to 13 due to treatment. No side effects due to clomipramine were observed during the treatment of the patient. But depending on the use of clozapine, hypersalivation was observed. The patient's treatment successfully continues.
Discussion
In 25-64% of schizophrenia patients, OCS are observed and of these 8-26% abide by the criteria for clinically significant OCD [4] . A combinatorial meta-analysis and meta-regression study identified the OCD incidence with schizophrenia as 13.6% with OCS incidence of 30.3% [5] . Additionally only 1.7-14% of OCD patients have psychotic symptoms and 4-12% occur comorbidly with schizophrenia [4] . OCS are observed continuously during the progression of schizophrenic disorder, and may occur more clearly during chronic or late stage schizophrenia. The prevalence in first-attack patients is low, with rates of nearly 9% for OCS and 1.5% for OCD [6] . The low incidence of OCS and OCD in early schizophrenia is proposed to be linked to drug naivety or shortterm treatment duration. Though comorbidities have not been clearly defined, epidemiologic findings lead to the consideration that antipsychotics used by schizophrenia patients contribute to the risk of OCS [4] .
A study by Lin et al. about clozapine treatment of 102 schizophrenia patients reported the prevalence of OCS was 38.2%. Of patients 28.4% began to have OCS after clozapine treatment, with 5.9% developing OCD [7] . Ertugrul et al. in a study of 50 schizophrenia patients receiving clozapine treatment reported 20% of these patients had OCS after clozapine [8] . The OCS mechanism due to clozapine is not fully known. However, it is proposed that 5HT2A receptor antagonsim in key brain regions related to OCD including the anterior singulate cortex, dorsal lateral prefrontal cortex and orbitofrontal cortex may cause OCS [9, 10] . Additionally a variety of gene (SLC1A1, GRIN2B and GRIK2) polymorphisms have been proposed to cause clozapine-sourced OCS/OCD [11] .
Strategies applied in clozapine induced OCS management at case reports may be listed as reducing the clozapine dose, use of serotonergic antidepressants and electroconvulsive therapy [4] . In some case reports, dose reductions facilitated by augmentation with valproic acid have also been shown to improve OCS outcomes [12, 13] . In the literature there are two case reports encountered where clozapine-linked OCS was treated with clomipramine [14, 15] . However, these two cases were adult patients, with our case being the first adolescent case report in the literature treated with clomipramine for clozapine-linked OCS. There is only one case report of the treatment of clozapine-linked OCS in the adolescent age group in the literature, and sertaline was used for treatment [16] . In the light of the case and literature data that we have shared, we are in the opinion that clozapine linked OCS/OCD can be treated by the use of clomipramine in adolescents and further studies regarding this matter are required.
